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tffia^ffit«DIWT«I0SI^-5¥a(l 9, 2 1, 23) 

£&wrsgB(8)„ c<D«aiPi^7^/t^jH*, m 

1 i5«fctfSS 2 »:£^ffi£Wt-*39§&3fc#JSttB( 1 2 ) 

2)t, n2 3-&miz&iit>nizm2<DRmffiyt?<.3 

-f (1 2 8)fe#A/T^5. 
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t^0ix.5^(19, 2 1, 23)^ *mttty%^mt£%^mm.(%)-Qih 

«ttl(l2)h 

wnt<Dmxm^-m-m i oWi:x-z>^Wi{9 o, 9.2, 94)^ ^m^m^m 

^t(6 2)T"l)ot, 

¥tT(^^$ttTfe <9 ^eop^^^^-rajg 1 & £t>*in 2 ©MqzMig 

^ H H 0 ^VW^o^2S^(D^®ii^tj-btb7tm2S^^(8 4) i:, £H •• 
x.TV^, &(6 2)o 

4. TO^s^ttr^p^^p^^-r an 1 (DmmMtf 7 * tm 2 com 
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(3) 

t 

#s^cort®^iag^tLfc^m+^4(2 0, 22)^ 

wnn^^^(D^7^(l9, 21, 2 3)^^f-r5, ff^3Sl|EicC7>^g 0 

8. tufS^i^J;^2c7) < R^^^^:ti^ft^, IP^i-6TOS^T( 

4 4 ) z^mmm utm £ tt-cfc 19 % 

w^f€#jKm& h tz v\ w ^ 1 ^ tat 2 fe«fec7)#jB B Po 

1 0. mt^m^— 400—80 0 nm<7}i&:ftc7)^£H&f-r5-^T]i£;|* 
&ffim&fc4 0 0 — 8 0 0 nm^IO^^IttSJ; 5#J¥£ t £*^fc-<T 
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. (4) 

~<Z>^fc^C;i*k;h/ri^5^iil#ift(l 8) SrftS^^rs/ K • 

mmmmtf htitz.mm^mmmmm( 20,22)^ 

m 1 33«fct>*3l 2 CD^M^T-^^^fL^, <H100 ©^71(4 4 ) 

1 S^LT*^ , #^Tf^ 1 0 0 — 5 0 0 n nr©f $4r|rtT^^ 
SfflWl#a s 4 : 1 — 7 : 1 <7)#J^T?— £ tlX& «9 > 
jEO^JB^f5r#i - § : &S^#**lB]^>®tlf^"C0. 1—0. 3T% ^(DWj^i 

fig ^ii^H i: © ffl «9 & £ 5 £ £ # -e # 3 <fc 5 b X v ^ 5 ^g 0 

14. ltilEl|ll^PENT*M$tlT*3D, f2i^c oPEN, sPS*d 
Jz^EastarCrt(D 1 0-eP^5c$^LTV^, fi^l 1 3 IBic^^Mo 

t 
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J 

LTV 5, 3t^So 

16. ^1*3^^ 2 o^ssr^r-rs^i ©ss^7^(i 1 8) mi 

btv^ri 0 ...... 

17. iSf^/Kf^^(13 0)^ S^^^Kf/W^^ 

\-nm £ ^ 7 ^ -if ( 1 3 4) * ? k'^vt^j ht 

*f -X^Wf (1 2 8)t"fcot, 
JK*^ ^^^7*^^(1 3 0)tt v Hif«M^(l 38)^ 

* 

7/M^(l 4 2) b, Sr«^.T43 0, 

§JifeBrte*aBSSI+»(i 3 6)it t o ^^r/Ht:^tLTv^/ c ^v^^ 0 e 0 7 :: >M^(l 

4 6)£; ^7*^^^95S«±-C^'jy^7>f MHitTiat^^Iti 



1-508377 

(6) 

^(1 5 6, 1 5 8) b&m?LX&<9, 

&mmftm±\^mrthtit'Mmm a 5 6, 15 8) 

^^^CiA^^tL^iM^4(l 54)^ ^h^t^ , 

« 

(128), 
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^tfc£L£i*\ ^©fgris&< JLklS j; 5t-i~So tot, r ©JgfilliCftjfcifiiAl* 
l^i6c I©/nt^taoT, {gbteF*3©it$ft©®^ fiP*»lf^-fe^Sr^^ 

PJSMfti^-te 2 £L'|££if (dichroic dyes) U £*LflS i r><T>U 
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7^u4te, fflciot^itsrt^s, 

^^5^^#ii-efe'5o ^mm^<7774 Ma^ra, jt^m^mt, 7 

I, y<7 7 74 M«©v>f Ji©*ftt?tfi5 i 5l-*iifc7^^^Kli "it 

jgS&SKtransflective)" fcngHiftSo ilHltifV Cit?) 1 O 

^W^f < ^oT L* 9©-(?$35o * ........ • , 

^ib^iasiw^aiasi+six^ * ? ^ © l e d t 7 7 7-4 h<Dm\z& 
< mmytmm. ^7774 hm®<o^ti<D&ft(DT^nm&&w>'rzz. 
b.&-?%& 0 ^mmmmR^n, &—#.m\z&^x , mams zTfiEM&om 
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t\ &mm&f\>&bfrffi&ftLx^zmmt, ^(D^m^mc^^htixv^m 
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^rm &&<d y — s k P^i - 5 *® jFfis £ l t & , ^ y — ji 
^kbe DiA* btiitm&w&k* BLtomyt+ftrnzm-t btitzmwmmm k , * 

\z.~t s ^ * # a o ^ — ^ y - • >- ©flisfe-e « ; -mm* ^^-tv ^ 

B l (Dmw&lfv* k. % l O^&tf^iit^tf k*Lfcf! l (DRMffiyt'f-k 
it^oti 2Sltffl^i: ttSatMfcKtt ftfcft^&fSteJi £ , £H£;iT^ 
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^figit b £> 5 o 

•r 

"CBafll$^^fcS■it(H* : PSr^^■UTV^5o ro^T^-^KttrllSlffl:- 
StWH t ifi^fi k <D ffl XM? to 0 m x. 6 ^ Sr $ fc# x. T v > 6 o ^ £P 

KMfefrPWu M&<D^m^— hym&Zti&Z- kt>W£Vi<\ 

mm^mtzmwfcft&te, mmmxhRm^mxh^m^^^x, *mw<D 

o 
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o 

■So 

in 5 *mm<D i o^^s^t- £ ^m^^^m^mmxh^o 

El6a. 6b, 7a^oJ;r;7blt HI 5 CO§]^Rltg^^(Dl!]#^^i-P}&#Jffi0 

m i o $8 £ t>* 1 1 fit, in 9 commRMm^T^ * -? ^ <nm\tt^-$-m%m 
mx&z>o 

012-14 idtt, Zrti^ti. m 1 - 3 OSt*ffift^3fc^lftt£Hg&¥U-^ 

i 

-So 
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(13) 

fzmwm^n>m 20, 22 <nm&. ^tmt k u ^m^mmmmo^ v y ^ 

i&c=f£>/h£&Hlft, fip-fb "t°^ir/p" cti^lil, £u £>5<^ 

^l^flljlOFMfCf&it^TV^^^jl (alignment layer) 2 4:fcJ;t> ? 2 6 

^-r*-e&>5 ' uv\ [u^te, 8 0° ~9o° -efoar ^^J; «9^^ 

LV\ ^fc, ^-^V^-r^tt, 18 0° —2 7 0° (7)[U^(D^— — ^-r^ 
©^^^©LCD^f ^ C t hX^Z> 0 

^S#f^5, 2 6 8, 7 8 2 ^f^^^^tLTV^-S J; 5 < £ t> 1 tfcGC>3£ 

i^-;uKlT — & o ^ f - y :/ &&f£1r 5 r i: t> T? # 5 „ 

* * 

yt^m ( a ) *s j; u ( b ) % m-t a, iwic^#^cd2o(d jfi^-r 6 ¥M§«c# ^ 
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(^tt, ¥tT(e^— K)^fd«a:^(c^- K)-efc*u££v\ ^£HiiBt^3 2 

(Dttmzww "a" texmrw "b" ^a^w^bcdi^-t^;! 

4 1 jo J; 1^4 3 fi, 0iJ^^]/cC^Tji4 4 ^/^-r o ^T® 4 4 (Dp^-TS il 4 1 i: 

m& n 0 ; 5 ix m £r|g;t V U'^BfDm LTV W#A<75 iT^Tl 
/^LTV^o ^Tg<£>§&:d:. |S)10~2000»L<, &J200 — 1 0 00 

#JP^— MAi B£— $f^{ijU&^U ^|Ix^[S]l;-«jI#LT 

M 

V^5o M#Jfcfc£, £?£L<«:2 : 1 — 10 : 1, 5E^0ii{d{i3 : 1—8 : 1, 

§ 

WchfrMiat4 : 1 — 7 : 1, MtlI$6 : 1 £ & <Z) #5 <fc V \, i/— Hi, y^fa 

®ffimfcmti-&£?^mfe£nt'tfv^ttnxhz 0 #jxji, m$*acd— • 

#V-ht±, ®#^f^^MLTn Ax coJS^(M^«\ n Ax =l. 8 8), ^<?>#t 
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(15) 

jjfa\Z.MLXfen Ay <DmteZ>mflfm(MX-l-£, n Ay =l. 6 4)lrttTV^5o U 

o . 05, \Z'j>t£ <ho. io, mz&&w&'J>te < t h 0 . 2 o -c 

< 3 J: 5 WlJt £ # y Wfe 5 o 5E# $ ft 6 n Bx OHEd 5 ^** - 5 o 

(C&V^Tte, P^i-5iirHl<7)jSff^^>^(A n y =nAy-n B yi:^^$tt5)ii^ 

f lTV>S^©tt5o ^0^3 6 £iij®bft;0>o7tft<D^m, HI 2 ^ 
L7 t cm5t#4 2^^bTV^<5M7 , t^#.(b)^WbTV^6o M4 2tt» • . 
[p]x(^bTWefe5o tot, (b)-|@7fcl«$©iA n x iaoTSlt$ 

ft^©#^ft©K#f (off-axis reflectivity) &fjjlJ#^.<Z>f£fi^^fc-3.o - - 

&^<7>Attft{-*f bT(b )HH3fcSrSiV ^i^Tltt U ( a ) HH3t'£:'«fc < jfig-T 

S7ci6(C« N An z =n Az -n Bz lt 0. 5 A n x i L< , 

0. 2An x J:H / J^V^t^^^Wfft<., 0. 1 An x j:H/J^V^t 

tfMfcfcif^bi^ 

5#^3J3 1 0 0#lt©7^ U^^iffllt^-IO 8/4 0 2 0 4 1 -*§-(!§ 
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(16) 

0iJx.fi, 2, 6-, 1, 4-, 1, 5-, 2, 7-*3«ttJ ? 2, 3 - P E N) ft if 

y-fw^- h(PET), #Uxfi/y.^y7^ h (PE Dfcit/PE 

"C#So #9!>NH»T*te, c oPENf±PEN©*t^S:^ c oPETliP' 

b£ti& 0 M ^W^f^^^y^fwy(sPS)^ co pen 

% c o PETJfc^fi^ft^ Eastar^f — X h ~? is- >T % % )V%.frl>V&$t £ *X 

_h|EcDc oPENii, 4>&< i: & lf&ft&i"7# ui^-i^^^^^is/u^^^<— 

X^Lfc^ft^X, glJ^J^^SpET, P ENfcSlMS c o P EN/iM©# 

hx%& 0 

V 
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i 5{-^f|-$tLTV^S 0 ^(Dwitt, ^Tji(Dli'a-Jf:^ (combined 
thickness) ^(D-fe^V > h JC^J-T S^iPS^^^S^^)^ £ i~ 5 - £ 

^Ji'>— Miltt, ^7lWl^J¥$^i0 0nin~2.0 0nmTfc5 

1 0©-fe^V^h^^-ar5r bi£X*%Z> 0 #-fe^WM2, io~50©^7 

Ji<HBx.5o 00~8 0 0 nm©if©)t^t5r 

T?feS 0 fcSWi, ^Tm^m^^ 1 0 0 — 2 0 0 nm^-eilgc^J^^^^^ 
Cl£t>"e#5„ 40 0- 2000 nm©S7S©^i{^Ltit ^TJlOj?: $ (i 
|]1 0 0~5 0 0 nm©iI(Ct-<#Tfc5o 

ttM^Sr^ - i: 5 0 ^ * nlffito-^ /^^(MacNeil 

le polarizer)-^, 1 /4 W.^WL^^L 9 tttft£=* UX"r V v ^ffi|?fcT-(cholesteri 
c polarizer) ^"Cfc<5 0 

fc&myt^te lcd ^mm trt, lc d^^^ti^ lcd lt t 

H 1 SrStf #Rg-T -5 £ , y — KH 2 1 *3 «t U? 2 3 ^ 19* tWW)^ 

Is? hD^^^TA^ot|Ii2 0*5J-TJ?2.2 £^bT^W£|-l 8 {31" - 

m^m^tt^^oTSIBf^^ttT "#^tb(T^^-T^ untwist)" <b&3 0 
-(7)^iJ].{3:J:oT, ^tlbO^fi^ ^^(^^^ K-^^— K twiste 
d stateM'fc^ b%nmyt& 9 0° lal^^^:, lHM& 9 #tfi<7) £ t«IUfe$**V^ 

^0g$-frsi^(aot, ^^ig&ft^-t^i o^s^^^^^fli^ 
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(18) 

%xh& b-fZ>) <DM&\u^ m^Mx 7 5 %, fcMftMx 5 0 

^;v^—um^n o^b 3 0 99. 9 

1 20 0nm)i £ £ frW.^ LV\ ±M<D^m7 ^( s^^fcMM 

^ ttv^o - HI 3 Tliv lTttKa ) i: ( b ) o ffi ;tf Sra £p 7 ^-ftjfft bfcft - 

i 4 ■ 8 ^^Ititi 1 5 ' 0 ^ ^-oT'V ^ 5 o ^4 8 i^^tbTVva^O 9.*,, -{1 

Ml(b)^ft5)t(*i5 2T^LTV^m^ttU M^flKa)^^^) 

tfinft. t 0 H B 5 6 ia o t )ti 5 4 ©iffl^l^i 9 o ° tui^u 5£tt 
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(19) 

4 8fi, fcMmyt?5 0 ^*3V^T^oi§^(^5 5 £ bT^bTV^) £^&bfc 
J|5 3 i^S^f'J^tlSo b^b^<D^-ete, 5 (ilEl^-f \zm& 5 

^T^^v^^w^Iag-r5cli:^J;oT^^€-e#s(-r^^t>, m 

> 
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■ 

y *&$tmm*m 4 , 435, 047 ^m^titiw^nm^^^nm^ 

^/^yU6 8 ii^LTl^o 6 8 t±, MIEW«fc 5 

Mx^W^7 OSHtx/TV^Sr £rtW*LV\, i H B B f/W^7 0(l lfchEMp 

^7 6^ Si7 2, 7 4^»F^|®^iS:{tbtL/c^«ji7 8, 8 0 ^«^tt 
5o SMBfe^-8 2*3<tt>*8 4tfS, Ztl^tl. Mk7 2*5iTj?7 4 cD^E^igtf 

2*5«tt>*8 4te¥ : fTl-&oTV^<5£1-<5o RlRffift^f" 8 6 *5 £TJ?8 8 #\ gj 5 \- 

■ 

PrJ spff-C*>5^^S»*bV\ ill7 8^<tt;8 0!l y-KH9 O^J:^ 
T-8 2 3oJ;0?8 4tt, ^rtt^tb, Mlz.m>W LIU 2 Lfc <fc 5 ^ ;Ky-^*mJS 
£ Ltc^V i7 o ^ y * (dichroic polarizer) ft t\ r CD^If < £p 
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1216 a, 6 b, 7 a*3it>*7 b^^pTti^6 2 0S)f^^mP^UTV^6o El 

^BufSOi^i- ££tirtv^ 0 Bfttek\ mytWWiia) k(b)&m^ 

^tTV^-5 0 a , 9^^(^^(B)^^UTV>S){4, )tl 1 0 0 i LT/T Lt 
V^S^, P#lRffi§ft^8 6 tm^7 0 £[H]iffci±1*K:i§ii U SttH^ 
8 4 & itmMBfc^- 8 8 £^i®LT^I*]7!pibJ!,;tSo ^cD^^{4, &f4#j'5 

0%<z)^ii§tt^^-i-5(DT\ ^(DWm& u *—-fis n ftffikV&J&o 

, 1216 b^^:LTV^5J; 5(-^^7^6 6§riiili-§o ( a )-iS^Sr^"-r 

1 0 SMDW8 4 \Z.M&-t StftfcWtRIIBtft* 8 8XW.WZ£ti& 0 

jus^fw^pmku j^t, u< ^v^cdj; ^niisr k&y5±~rz> 0 

WW 7 6 «3 fe So" - (D ftMX^ HI 7 a {d^ bT V v£ & % M ' 

^LTV^o (b)-i)t^ft5^il 1 0 k LT^LTl^SB^ WSL 

U%^8 6%mm-f&frK mm 7 O^J;oTIartlgi;(a)-'lH3tS:^rrSJ:5^>fc 

-e bTPJ^M^ 8 6 , fc&ffi?tt¥8 2&£Xfifatf7X6 4&j&ffiVXfl-\zmZ 
o 13 7 b Sr#M-t-S £ , 1 1 2<D(a)^ft/&#te?MXfiI#^8 8-C 

p# 
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t 9 1 o©^||lT1t ty&»imt£?& 1 1 4 £1118^ LTV ^ 0 
, 1 1 6 i&mft&tf?* 118^ EL%SUit=f-\ 2 0 t^/uX^^ 

5„ 1 6 i2 % — ^©flfllC^jp^fji 124^ t> 5— ^ffi^ltiift 

■7-1 2 6 £Hix.5SSBft&#7* 1 2 2 Sr^^t?V^S. Iltl 1 2 4 ii, PE 

hfiife©i/2Sl^P^ : -^ LCDl:/iotV^ 0 if <£> J; 5 

roll 2 4 temM&WcKKfj: Z> £ 5^BB[p]-r^#-efe6o M^fnoi: 

12 6 £ it? LTVv^o 

ttttX^C 1 2 3 (DIU <9 fc|§Mte*C# S <t 5 fctfcft if «9 # 

• {fcg©l-o<Z>MtJ:*5V^T«, 1£®#fJg-l 2 4#M)t?l 2-0' 

Jil 2 4 tiSMDtT- 1 20M26 t©P5II*)5„'^oT, 111 4^7c6 

, mtoffilt* 1 2 O^^lt^T- 12 6 iciiLt¥tT(:/i t> v ^ LTMStfrJi 
12 4 ^&HB}fcT- l 2 0 i: < ri:i^5±5^ ^^116 
*s|sIfe$^:^^5o w<D{fegic*3V^ti, W.JB&rWi 2 4(1 SM^T- 1 2 0 

3o 
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4>ft< Hlt«W^ ^MBWl 2 0 <£>!*!#]( 

^.ian-rsrit-e^So w&fa%=f-<ow&5fa\z, r^k»gj*r«5si+«3t 

0 9f±, #Nl7*>f (LCD)tVM^ 130^ ^5/^7^ hl32i 

^xV^^W 1 2 8(1 lit 1 2 9 ¥b"C^Sr bT-fc' ») »fi5 

^ n B p^#t't'i£i bt WT^^ fv ^ ^ ©"Cfe-5o ' )t^f >f ^ ^ U-'Y 12 814 

> tit, wm(D£?teWMt»~vmtek\ r^wm b mmwm b <Dmxmm%. 

ItSSl 3 6 ^^9^^^6m^^(lll^LTV^^V^)S^-^^T*V^So 

LCD7/M^13 0it ^©il"efcot, B&gPS^M^ 1 3 8 £ % ^ 

1 
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„ ft^^a-lFl 3 411 -Jt£#J^J4, mWfcm&ftttPr<D*y- hX*fo<9, 

MtZtiX^^mihv*^ * 1 46h SltiDtf 1 4 8 fc«r£//T?V5 0 ^ 
t+ffilTt^- 1 4 4 (^S $ttTS#-a-)0<i3te^W:, ©HXflSft^ 14 0 (DUytjjtfH 
C¥tTt^ittl(ttf)^V\ r©fe e e fvw^a, BifgflStKl 5 0 £&gp£#l 
52^tU rfrkri^JMffi-l 5 4 SrlSA/T*V^o tf*ir/Wfc£jh/rWjIV> 

* 

; 2 ^o** hm^^MAz-^mz-mM ufc t> 5 i>w sit - 

i)tfl"4 4$Dj;#14'8(i, Ztl^tl. P E N i c- o- P E N^^SiiKiEi^ - ■ 

— flS^ 30tfeRTtE#Si®SIW 1 3 6 14, L CDfVM 7130 tfS^y 2 
hi 3 2T^e>^tLTV>6^#^7t^jg-f-5 4 5^£*b5o '^vt?* hi 3 
2 ltl B B H 7/M ^13 0 £JS2Hfc-CjL5 £ # 14, £JtfcBTiB#iSiBKW« 1 

SWI^7^7 7°K 1 2 8 (DSbfF^IH 1 0*3 4^1 Kl^lTV^o 

^ilSltM7t^x>7 7 0 W^/^^^7-r hT^^60ii^-KT*f4, Ell 
OtC^LTV^z)*, miftf*igiESI*8§ 1 3 6{-TO^tL, ^&Hg}feT-l 44tl 
4 8 i:l4¥fT^*oTV>S. {B7t^S(a)^4U ? (b)^^tf7^^A^'(i7tbfe 
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(25) 

&5 0 TtHl 6 8 i: bT^bTV>5jgi©«3:, 1 3 4 Sriiig LT, 

MlH^i 4 O&m^^ Z>{Myt*^-tZ>£ 5^£tt5 0 — ^ )tll6 6i 

bT^bTV^^HfBfc&^Sftlll 6 4 (D^li, fr^WkJt^ 1 4 8 T?S 

'<y?74 M 3 2 7Mb#Jll 7 Oi*otSt>MU 

tv^\ 7^y^7^fM3 2(iil;TL, m^nm^M^R^ l 3 6}^{im# 

Sfc^b/tJ; 5l^#^fi^fc5o ^^^A^Ii^b/^JllTa^cT)^^^^! 7 
2te, ^©-^^P^ItX^T-l 3 8 ^^igb, — W>P#Ift£*L3 0 7 2^ 

lcd 1 3 o(Dmmts:\i°?-tMz.mtcZ) t, v&fcuyt^i 3 8 ^m^i^tcyt^ 
ft(mftytWAb)-&^irz>ytmi 74 i: b-c^b-tv^m, pi^s^T- 1 4 0 



1 
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Hi 7 4tt, LCD1 3 0£Si®LTM«9* $15 AK^ 5 < -fe^&tfs 
t)Wt. Tt^l 7 2^Sv^t°^i?/U(|g|^LTV>^V^^^7co7t^^« 

, ^ 1 7 4 ^iRil^T- 1 4 0 -CKlR^tbT L3; 5> 0 

4 4 &^m-rz> - £ s 0 sMift^- ust kim^ 1 4 0 1 <^^©m 
vm<~fz>z.ti!)mmx*hz> 0 ^ot s smi^t-i 4 s^m^t-i 4 0© 
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